Two types of intraventricular pressure difference within the left ventricle of man are described. The first type vas encountered in eight consecutive patients with muscular subaortic stenosis in whom the outflow tract pressure distal to the stenosis was low and equal to the aortic systolic pressure, whereas all ventricular pressures proximal to the stenosis, including that just inside the mitral valve (the initial inflow tract pressure) were high. The second type was encountered in five of 10 patients with nonobstructive cardiomyopathy when a cardiac catheter was advanced to the left ventricular wall where it became entrapped or imbedded in cardiac muscle in systole and recorded a high ventricular pressure that was believed to reflect subendocardial intramyocardial tissue pressure. In this second type of intraventricular pressure difference, the initial inflow tract pressure, as well as all truly intracavitary pressures, were low and equal to the aortic systolic pressure.
Hypertrophic subaoirtic stenosis I NTRAVENTRICULAR PRESSURE difference of the left ventricle may be defined as that state in which the systolic pressure in one portion of the ventricle exceeds the systolic pressure in another portion of this chamnber. Characteristically, intraventricular pressuire differences are encountered in patients From the Cardiovascular Unit, Toronto General Hospital, and the Department of Medicine, University of Toronto, Toronto, Ontario, Canada.
Investigation was supported by the Ontario HearL Foundation. Drs Paper was presented in part in a panel discussion on "Idiopathic Ventricular Hypertrophy: Obstructive or Non-Obstructive?" at the Thirty-ninth Annual Sessions of the American Heart Association, New York, New York, October 21, 1966. Intramyocardial tissue pressure Isoproterenol with subaortic stenosis (muscular or fibrous) in which the systolic pressure in the left ventricle proximal to the stenosis exceeds the systolic pressure distal to the stenosis (and proximal to the aortic valve) ( fig. I left) . In the present considerations we are not concerned with the intraventricular pressure difference caused by fibrous subaortic stenosis. Intraventricular pressure differences have also been recorded in the normal' 13 and hy-pertrophied14" 1 canine left ventricle at rest, '-4 and during administration of agents with a positive inotropic effect on the myocardium,i .9. 11. 12, 14. 1) stellate ganglion stimulation,1 or hemorrhagic shock.5 88 ' A number of authors6 " '.1 have suggested that these pressure differences were also the result of muscular obstruction to left ventricular outflow (muiscular subaortic stenosis). More recently, I1- the obstruction to left ventricular outflow (arrow) is caused by systolic apposition of the ventricular septum and anterior leaflet of the mitral valve, the intraventricular pressure distal to the stenosis (and proximal to the aortic valve) is low (+)7 whereas all ventricular pressures proximal to the stenosis including the one just inside the mitral valve (the inflow tract pressure) are elevated(++). (Right) When an intraventricular pressure difference is recorded due to catheter entrapment from cavity obliteration, the elevated ventricular pressure is recorded only in the area of entrapment (++). The intraventricular systolic pressure in all other areas of the left ventricular cavity, including that in the inflow tract just inside the mitral valve is low (+) and equal to aortic systolic pressure. The three areas of the left ventricle represented by the +'s in each of these diagrams are, from above downward, the outflow tract just below the aortic valve (subaortic region), the inflow tract just inside the mitral valve, and the left ventricular apex. however, a growing amount of evidence has accumulated to indicate that intraventricular pressure differences in dogs are not the result of obstruction to left ventricular outflow, but rather are consequent upon the catheter recording the high ventricular pressure being entrapped or imbedded in cardiac muscle in systole.8, 10'13,'1 The tip of a catheter that is located at the left ventricular apex may become entrapped in cardiac muscle when this portion of the ventricle becomes devoid of blood (obliterated) in systole.8 10" 11 Martin8' 10 and White" and their associates have demonstrated this phenomenon by cineangiography in dogs in hemorrhagic shock8' 10 and during infusion of isoproterenol.1" Others have demonstrated that a cardiac catheter may become Circulation, Volume XXXV, June 1967 entrapped in trabeculae carneae of the left ventricle other than at the apex.'2' 13, 16 Studies carried out in this laboratory'5 demonstrated that when intraventricular pressure differences due to catheter entrapment occurred in dogs during infusion of norepinephrine, an elevated systolic pressure was recorded at the apex of the left ventricle, but the ventricular systolic pressure in the inflow tract was low and equal to the systolic pressure in the outflow tract and aorta ( fig. 1 right) . This latter situation ( fig.  1 right) is incompatible with obstruction of the outflow tract ( fig. 1 left) .
Recently, it has been suggested that the intraventricular pressure difference in patients with muscular subaortic stenosis may not be the result of obstruction to left ventricular outflow but rather may be the result of catheter entrapment. 16 Having demonstrated in dogs that the left ventricular inflow tract pressure was not elevated in the presence of an intraventricular pressure difference due to catheter entrapment15 ( fig. 1 right) and knowing that it should be elevated and equal to the left ventricular apex pressure in muscular subaortic stenosis ( fig. 1 left) we considered assessment of left ventricular inflow tract pressure in patients diagnosed clinically to have muscular subaortic stenosis of great importance. This report describes the detailed results of such a study carried out in eight consecutively seen patients with muscular subaortic stenosis. The principles on which this work was based have been previously reported,'7 as have similar studies carried out by Ross and associates.18 The purpose of this report is to demonstrate (1) that in muscular subaortic stenosis the inflow tract pressure is elevated above aortic systolic pressure and this portion of the left ventricle is blood-filled during systole and (2) that the position of intracardiac catheters when recording the intraventricular pressure difference in muscular subaortic stenosis locate the site of obstruction to the outflow tract of the left ventricle. In addition, the features of intraventricular pressure differences due to catheter entrapment in man, as 1101 12WIGLE ET AL. encountered in patients with nonobstructive cardiomyopathy, are described.
Terminology and Methods

Terminology
In this study the term "left ventricular inflow tract" refers to the area of the left ventricle just below the mitral valve. The outflow tract is the area below the aortic valve bound anteromedially by the ventricular septum and posterolaterally bv the anterior leaflet of the mitral valve. (The obstruction to left ventricular outflow in muscular subaortic stenosis is believed to be caused by svstolic apposition of the venticular septum and anterior leaflet of the mitral valve, that is, the obstruction is in the outflow tract [ fig. 1 left]). The apex of the left ventricle is the third area of this chamber referred to ( fig. 1 ).
The initial left ventricular inflow tract pressure is the first ventricular pressure recorded on entering the left ventricle via the mitral valve with an end-hole transseptal catheter.* 17 The usual transseptal catheter has an end hole and four side holes in the centimeter proximal to the tip, and in crossing the mitral valve the pressure recorded is frequently partially atrial and partially ventricular in origin.) By using an end-hole catheter, however, a sharp and well-defined pressure change occurs on entering the left ventricle from the left atrium.17
The term, "catheter entrapment,"16 has been used to describe the situation wherein cardiac muscle enfolds a catheter situated in a portion of the ventricular cavity that is emptied of its blood content in systole (obliterated). For this situation to develop, a catheter must first be advanced toward the ventricular wall, and secondly this portion of the ventricle must empty in systole. It thus becomes a moot point whether one should speak of catheter entrapment (implying the heart muscle comes up to meet the catheter) or possibly catheter imbedding,17 implying that the catheter is advanced into the interstices (trabeculae carneae) of the ventricular wall to the point vhere it will become enfolded in cardiac muscle during systole. Because we feel both catheter advancement to the ventricular wall and cavity obliteration may play a variable role from case to case, or from time to time in any one case, we have chosen to use the terms "catheter imbedding" and "catheter entrapmenit" interchangeably in this report.
Group Studies
The eight patients with muscular subaortic stenosis on whom these studies were carried out *Kindly prepared by the United States Catheter and Instrument Corporation.
were diagnosed clinically as having this condition by currently accepted criteria. 19 24 In addition, 10 patients diagnosed clinically as having nonobstructive cardiomnyopathy underwent hemodvnamic investigation.
Methods
All 18 patients underwent combined25 retrograde aortic26 and transseptal27 left heart catheterization. Left ventricular cineangiograms were obtained in at least one projection in every instance. In six of the eight patients with muscular subaortic stenosis left ventricular-aortic pressure differences were recorded during the left ventricular cineangiograms to ascertain whether or not the catheter recording the high ventricular pressure remained within the opacified portion of the ventricle during systole.
The end-hole transseptal catheter was used in each patient with muscular subaortic stenosis to assess the initial left ventricular inflow tract pressure. This catheter was passed from left atrium to left ventricle and vice versa up to 10 or more times in each direction. When this part of the study was completed, this catheter was replaced bv an ordinary transseptal catheter by leaving the spring guide wire in the left atrium25 in order to change the catheters without having to puncture the atrial septum a second time. In three of the patients with muscular subaortic stenosis, two retrograde arterial catheters were introduced percutaneously. The first of these catheters had both end and side holes, while the second had only an end hole. The latter catheter was used with the transseptal catheter to ascertain the intracardiac position of catheters when recording inflow tract and outflow tract pressures. These catheter positions were photographed on numbered 70-mm film and the pressure recordings in these catheter positions were correspondingly numbered.
In the 10 patients with no]llobstruictive cardiomnyopathy accurate assessment of the initial left ventricular inflow tract pressure was also carried out. In addition the transseptal catheter was advanced to the left ventricular wall in order to ascertain whether this catheter would become entrapped or imbedded in cardiac muscle in systole. Catheter positions in these patients were similarly photographed on numbered 70-mm film to correspond with the various intraventricular pressures recorded. Figure 2 A, B, anid C are from the samne surgically proven case of muscular subaortic stenosis. (A) The aortic pressture recording was continuous, while the end-hole transseptal catheter was repeatedly introduced into, and withdrawn from, the left ventricle via the mitral valve. On passing the catheter from left atrium to left ventricle and vice versa, the first ventricular pressure on enterinig the left ventricle (the initial inflow tract pressure) and the last ventricular pressture on withdrawal from the left venttricle were elevated above aortic systolic pressure. Without exception in the eight cases, no mnatter how often the end-hole transscptal catheter traversed the mitral valve, the first recorded pressure oIn entering the left ventricle (the initial inflow tract pressure) and the ilast recorded pressure on withdrawing from the left ventricle were elevated above the systolic pressure in the aorta or in the outflow tract of the left ventricle distal to the stenosis (figs. 2A, 3A, and 4). It is considered an anatomic impossibility for an end-hole transseptal catheter to become entrapped in
Results
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cardiac mutscele whel recording the initial inflow tract pressiure on entering the left ventricle or the last pressure on being withdrawn from the ventricle. This belief that the elevated inflow tract pressure was not the result of catheter entrapmenit was enhanced by the fact that xvhen the end-hole transseptal catheter was withdrawn from the left ventricle during systole, the last recorded portion of ventricuilar pressure was elevated above aortic systolic pressure ( fig. 3A lower right) or mm. Hg.
Figure 2C
In the leff panel, the enld-hole reiftograde catheter records the left ventricular outflowu tract (L.V.OT.) Pressure distal to the stenosis, twhile the enid-hole transseptal catheter records the elevated left venttricnlar inflow tract (L.A.I.T.) pressure proximal to the steno.sis. Note that these two ventr'icular pressures decline simultateously. Int the righlt panel the inflow tract pressures recorded via each of these catheters wcere precisely superimposed, providing stronig evidence that the elevated ventricular pressures were being recorded fronm a blood-filled, high pressure area of the ventricle. The sylstolic pressure difference measured betwveen the two catheters in the left panel or between the Position of the retrogracde catheter in the left and right panels locate the obstruction to the area of the otutflow tract of the left venitricle. was in contact with left ventricular myocardium (figs. 6 and 7). In one of these five cases, elevated left ventricular systolic pressure was readily recorded with catheter advancement toward the ventricular wall. In this case cineangiographic obliteration of the left ventricular apex was marked in systole. In the other four cases in which cineangiography did not demonstrate a great degree of systolic obliteration of the left ventricular cavity, the transseptal catheter had to be pushed against the ventrictular wall in order to record an elevated systolic pressure from imbedding of the catheter in the myocardium (fig. 7 ). In these cases when an elevated left ventricular systolic pressure was recorded from the trausseptal catheter being imbedded or entrapped in cardiac muscle in systole, the initial left ventricullar inflow tract pressure was invariably low and equal to the systolic pressure in the ouitflow tract and aorta (figs. 1, 6, and 7). The elevated left ventricular pressnre from catheter entrapment usually declined after the dicrotic notch in aortic pressure (figs. 6A and B, and 7) or after the left ventricular cavity pressure ( fig. 6C ). Blood could not be withdrawn from the proximal end of the entrapped catheter in systole providing evidence that the tip was suirrounded by muscle not blood. If the proximal end of the catheter were left open, 1)lood 1did not come out in systole. Cinefluoroscopy of the catheter revealed that the tip did not move freely during the cardiac cycle but appeared relatively immobile from being entrapped in muscle. Manual injection of 3 to 6 ml of radiopaque dye through the catheter in one case resulted in injection of some of the dye into the myocardium.
As is evident fromn figure 6A 6B ), a feeling that the catheter was "snapping" back into a free intracavitary position was experienced.
As indicated in fig. 7 , a catheter need not be at the left ventrictilar apex to become entrapped in cardiac mtuscle in systole. Cat/eter placemilenit pictures and corrcsponding priessure recordin-s front a case of muz.scular sntbaortic stenosis. In the left panel both the end-hole transseptal and retrograde catheters are in the inflow tract proximal to the steniosis. In the second panel thle retrograde catheter has been withdrawn to the ouctflow tract distal to the stenosis. In the third panel the retrograde catheter is unchanged in position, but the end-hole transseptal catheter has been withdratwn to beinig jutst inside the mttitral valve. In the fourth panrel the transseptal catheter recordls left atrial pressure ju.st proximal to the mitral valve. Note that all ventricular pressures decline simultaneously and that the inflow tract pressure is equally elevated wehether recorded just inside the mitral valve (thlird panel), further in the ventricle (second panel) or by two different catheters (first panel).
Crculalion, VolumI 2e XXXV, Jun-e 1967 1108 MUSCULAR SUBAORTIC STENOSIS Havinig demonstrated that catheter entrapment may occur in nonobstructive cardiomyopathy, we attempted to imbed the transseptal catheter in cardiac muscle in several cases of muscular subaortic stenosis. Figure 8 demonstrates a continuous pressure recording in such an instance using an end-hole transseptal catheter. In the first three cardiac cycles ( fig. 8 top) the catheter is entrapped in cardiac muscle and the "entrapped" pressure tracing falls after the outflow tract pressuire distal to the stenosis. From the fourth cardiac cycle the transseptal catheter records left ventricular cavity pressure proximal to the ste-nosis as the catheter is withdrawn into the left atrium. This figure demonstrates that catheter entrapment is possible in muscular subaortic stenosis. However, the elevated inflow tract pressure ( fig. 8 ) provides evidence that the intraventricular pressure difference is not due to catheter entrapment, but rather to outflow tract obstruction.
The act of inspiration has been shown to decrease or abolish the intraventricular pressure difference in muscular subaortic steno-siS28 ( fig. 9 top) . When recording an intraventricular pressure difference due to catheter entrapment, inspiration resulted in either an 
Figure 6A
JFi-jrte 6A, B, andl C show-cs intraventricidar pressuire clifereuice cdue to caithleter entrapmient in a patient twith nounobstrtnctice cardiomtiyopathly int whom cinieanigiography dlemtlonstrated mcarked systolic e;nptyxing of the left venitricutlar apex with cavity obliteration.
In the left pcanel (tibove) wvith the transseptal catheter in the inflow tract juist itside the mnitral valve, there was nio systolic pressure diference between the left ventricle (L.V.) and th:e aorta. Itn thte cetnter ;)anel with the trauisseptal catheter advanced to the L.V. w;all, there wvas a sm7all late sylstolic pressutre difference between the left ventricle and the aorta. With fulrther advancemnent of the tratnsseptal catheter to the L.V. apex (right panel) a large left ventricitlar-aoortic systolic pressuire difference developedl cldte to entrapment of the transseptal catheter cit the left vet tricular, apex. Note that left ventricular presstre dleclitned after the dcicrotic notch itn aortic presstire. The elevated left ventrictular systolic pressuire was believed to reflect, to a variable degree, su-ihendocarclial intraniyocairdial tissuce pressure (see text). fig. 9 bottom) or the recording of bizarre, obviously factitious, pressures, presumably from excessive imbedding of the catheter in the left ventricular wall.
Discussion and Conclusions
These studies are believed to provide evidence that two types of pressure difference may be encountered in the left ventricle of man. The first type was encountered in patients with muscular (or fibrous) subaortic stenosis in whom the ventricular systolic pressure distal to the stenosis (and proximal to the aortic valve) was low and equal to aortic systolic pressure, whereas all ventricular pressures proximal to the site of stenosis including that just inside the mitral valve vere elevated ( fig. 1 left) . In patients with muscular subaortic stenosis, when an end-hole transseptal catheter was repeatedly drawn back and forth across the mitral valve, the first ventricular pressure on its entrance into the left ventricle (the initial inflow tract pressure) and the last ventricular pressure on its withdrawal from the left ventricle were elevated above the systolic pressure in the aorta or in the subaortic region of the ventricle. It _ / / _ /F igure 6B Catheter enttrapment in santie case of nonobstrtuctive cardiomlyopathy as figture GA antd C. In the left panel (control) a small left ventricular-aortic systolic pressure difference was present with the transseptal catheter imbedded (entrapped) in cardiac muscle in a different position from that shown int figure 6A . With developnnent of a sponttaneous tachycardlia (right panel) the pres-su4re diference inicreased dramatically, presumiably from greater systolic emptying of the left ventricle with a resulting increase in catheter enitrapment. When the transseptal catheter was withdrawn to the left ventricular inflow tract just inside the mitral valve, the systolic pressure diference between the left ventricle and aorta vanished, that is, the inflow tract pressure was not elevated, and hence the pressure difference was not caused by obstruction to left ventricular outflow. When withdrawing the transseptal catheter, one could feel a systolic tug on the catheter until it snapped back intto the inflow tract (see text). A similar left ventricular apex to inflow tract withdrawal pressure r-ecording was obtained during infusion of isoproterenol with identical results.
Circulation, Volune XXXV, June 1967 111o is believed to be an anatomic impossibility for such an end-hole catheter to become entrapped in cardiac muscle when recording the initial left ventricular inflow tract pressure in this manner. In muscular subaortic stenosis blood could be withdrawn from the proximal end of the transseptal catheter recording the elevated inflow tract pressure in both systole and diastole. If the proximal end of the catheter was left open, blood shot out of this end during systole. Cineangiograms revealed that the catheters recording the elevated inflow tract pressure remained within the angiographic silhouette during systole. The elevated ventricular pressure fell at or before the dicrotic notch in aortic pressure or simultaneously with the low er ventricular pressure distal to the stenosis. When more than one catheter was positionled proximal to the stenosis, identically elevated ventricular pressures were remm.HQ. E.C.G. corded, and tlese catheters could be moved about in the inflow tract without altering the pressure recorded. These observations in patients with muscular subaortic stenosis are believed to provide evidence that the elevated left ventricuilar systolic pressure in this condition was recorded from a high pressure, blood-filled area of the left ventricle proximal to the stenosis. The outflow tract of the left ventricle was identified as the site of the obstruction by the location of the intracardiac catheters at the time of recording the intraventricular pressure gradient. This site corresponded to the site of septal encroachment on the outflow tract visualized during left ventricular cineangiography.
The second type of intraventricular pressure difference in man was encountered when an elevated left ventricular systolic pressure was recorded as a consequence of a catheter Figure 6C Same case of nonobstructive cardiomyopathy as figures 6A and B. Simnultaneous recordings of left ventricular cavity pressure and the pressure recorded via a transseptal catheter entrapped at the cardiac apex (left) as the latter catheter was withdrawn to a free intracavitary position in the inflow tract just inside the mitral valve (right). With the transseptal catheter entrapped in the left ventricular wall (left), the pressure elevation occurred in late systole and this pressure declined after the intracavitary pressure. When both catheters were free in the cavity (right), the pressures recorded by them rose and declined simultaneously. On withdrawal of the entrapped transseptal catheter, the recorded pressure declined gradually, whereas in figure 6B the transition from the catheter being entrapped in muscle to being free in the cavity was abrupt.
Circulation, Volume XXXV, June 1967 1111 12WIGLE ET AL. l)eing entrapped or imbedded in cardiac muscle in systole. Under these circumstances the inflow tract pressure was low and precisely equal to the systolic pressure in the outflow tract as xvell as to the aortic systolic pressure. Blood could not be withdrawn in systole from the proximal end of the catheter recording this elevated pressure because the tip was surrounded by muscle (not blood). The elevated ventrictular systolic pressure in these circumstances fre(qtuenitly declined after the dierotic notch in aortic perssure or following intracavitary pressure. Catheters recording an elevated ventricular systolic pressuire due to entrapment in muscle could not be moved without altering the degree of entrapment and lhence the recorded pressure. Catheter entrapment most readily occurred when there was exaggerated systolic emptying of the left ventricle with resultant cavity obliteration ( fig. 1 right) . To become entrapped, a cathmalg ., eter must be advanced toward, or to, the ventricular wall. Although this entrapment phenomenon was demonstrated in patients with nonobstructive cardiomyopathy in this study, we believe it may occtur in normal hearts or in other cardiac conditions. Intraventricular pressure differences due to catheter entrapment in man and in dogs during pharmnacological stimuilation of the left ventricle15 have in common a loxw left ventricular inflow tract pressure.
The reason for an enitrapped or imbedded catheter recording an elevated systolic pressuire is not entirely clear. It wouild appear entirely possible, hovever, that a catheter entrapped in lelt ventricular muscle would reflect, to a variable degree, subendocardial intramyocardial tissuIe pressuire which has been demonstrated to exceed intracavitary or aortic systolic pressuire, and to decline after mmHmg.
-ISO- 
Figure 7
Catheter placement pictures atnd intracardiac pressure recordtings front a patient wvith nlonlobstrtuctive caredioniyopathy. Transseptal catheter positions when1 recording left atrial pressure (left panel), left ventricular inflot tract pressure (second panel), anld when the catheter recorded an elevated left ventricular systolic pressuzre from being entrapped int cardiac mtuscle (third and fourth panels). The catheter position was essentially the same when recording the pressures in the third and fourth paniels, but in the fourth panel the catheter has been pushed more against the left ventricular wall and the vientricular pressure falls after the dicrotic notch in aortic pressure. Even when a catheter becamie imbedded in miuzscle some distance from the left ventricular apex (thirdl and(I fotm'th panets), a low inflowu tract pressture couild be recorded (second panel). C reulation, Volunme XXXV, Jurne 1967 1112 \MUSCULAR SUIBAORTIC STENOSIS intracavitary pressure or followinig the dicrotic notch in aortic pressure. 1,, 219. 10 By reference to figure 1 it can le appreciated that the differentiation of an intraventricular pressure difference due to muscular subaortic stenosis from that due to catheter entrapment may not be possible on using a left ventricular apex to aortic withdrawal pressure recording. In each of these two situationls such a wvithdrawal would record a higlh, then a low intraventricular pressure, and subsequently aortic pressure. The recording of initial left ventricular inflow tract pressure. as herein described does, however, permit one to distiniguish between the two types of intraventricular pressure differences (fig. 1) ter vas outside of the angiographic silhouiette in systole.'' 16 The latter xvas particularly notable when there was marked systolic emptying of the left ventricular apex and cavity obliteration. Figure 10 indicates that a catheter may be ouitside of tbe anigiographic silhotuette in systole and yet may record an elevated left ventricuilar systolic pressure that was not due to catheter entrapment. In this particular case ( fig. 10 ), the patient had surgically proven valvular aortic stenosis with a left ventricular-aortic systolic pressure difference of 65 mm Hg. The fact that the catheter was outside of the angiographic sil- Figure 10 Enid-sylstolic frame of a left anterior obliqutte left ventricular cineangiogran itl a patient witfh surgically proven valvular aortic steniosis dernoust rating the catheter (arrow) outtsidle the smnall end-systolic angiographic silhouiette. The 65 nunim Hg left ventricdlataor-tic sylstolic pressure gratlienit in this case Was ohviously not due to catheter entrapmnent as the resuzlt of sylstolic ermptying of the venitricle. This figuire demiionstrates that the observation of a catheter ouitside the angiographic silhouiette dloes tnot necessarily imuplicate cattheter entrapment as the cause of (in intraventricular presswre diferetice (see text).
Circulation. Volume XXXV, Jlotn 1967 houette in systole was merely a manifestation of the catheter position and degree of systolic emptying of the ventricle. Similarly, in muscular subaortic stenosis, if a catheter was advanced to the left ventricular apex, such a catheter might appear outside of the angiographic silhouette in systole, but this finding would not necessarily indicate that the intraventricular pressure difference was due to catheter entrapment. Emptying of the left ventricular apex in muscular subaortic stenosis may be particularly marked because of the late onset of mitral insufficiency, which almost invariably accompanies this type of outflow tract obstruction. Recent observations in this laboratory suggested that the mitral insufficiency in muscular subaortic stenosis was secondary to the outflow obstruction in that pharmacological abolition of the stenosis also abolished the mitral leak. We have also observed catheters outside the angiographic silhouette in systole in patients in whom no intraventricular pressure difference was recorded. These observations have led us to stress the importance of the initial left ventricular inflow tract pressure in the assessment of intraventricuilar pressure differences. The fact that Ross and associates'8 have made identical observations using a polyethylene, rather than a transseptal end-hole catheter lends further support to the significance of inflow tract pressure measurements in the assessment of intraventricular pressure differences.
The differentiation of an intraventricular pressure difference dtue to muscular subaortic stenosis from that due to catheter entrapment is of obvious importance in selecting the proper therapy in these two conditions.
The ventriculomyotomy operation has been demonstrated to be of value in cases of muscular subaortic stenosiS13-3< but would not be indicated in patients with an intraventricular pressure difference due to catheter entrapment. The fact that this operation has invariably shortened left ventricular ejection time as well as reduced or abolished the pressure gradient in patients with muscular subaortic stenosis is believed to be incontrovertible evidence of the obstructive nature 1115 1WIGLE ET AL. of the lesion, as well as further evidence as to the effectiveness of this type of surgery.3",
